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Question 1 [20 marks] 
Let 


F = (22+ yz)it Qy + 2z)j+ (224+ zy)k. 


(a) Find the divergence and the curl of F. 
(b) Prove that the vector field F is conservative, and then find an appropriate potential. 


Question 2 [15 marks] 


Use Gauss’ divergence theorem to calculate 


[f Pads, 
an 


where 


F = (2? +e” )i— cos zj + 2°k, 


Q={(2,y,2): a +y? +2" <1}, 
and h = fi(z, y, z) is the outward pointing unit normal vector of OQ at (zx, y, z). 


Question 3 [15 marks] 
Verify Stokes’ theorem by computing f,,F-dr and [/,(curlF)-idS, where 


F = cit yjt+ 2’k, 


Sis the portion of the surface z = —ax? — y” above the plane z = —1. 
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Question 4 [10 marks] 
Find the constants a, such that R = t® satisfies 


ees eee ey 
top 


Question 5 = [20 marks] 
Let f(x) =0, if x € (0,7), and f(x) = 1 if x € (—-7,0) 


(a) Find the Fourier series of f(x). 


(b) Give the value of the Fourier series at x = 0. 


Question 6 = [20 marks] 


Consider 
Y"(t)+ 6°Y(t) =0, O<t<zq, 
where 6 > 0 is a constant. 
(a) Check that for any given constants A and B, 


Y(t) = Acos Gt + Bsin ft, 


satisfies (1). 


(b) Determine all the possible constants 6, such that (1) has solutions Y (t), satisfying 


Y'(0) = Y’(z) = 0 and Y(t) is not identically zero. 
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